Sporocyst walls of the coccidian parasites Aggregata eberthi and A. octopiana, were subjected to semiquantitative x-ray elemental microanalysis. Peaks above background level were obtained for Na, P, S and Si in both species, with also a peak for Ca in A. eberthi which was not detectable in A.
Introduction
Heavy infections by the intracellular cimeriorin coccidia Aggregata eberthi Labbé, 1899 and Aggregata octopiana Schneider, 1875 have been demonstrated in European waters in the digestive tracts of the common cuttlefish Sepia officinalis and the common octopus Octopus vulgaris respectively (Dobell 1925; Gestal 2000) .
Both species of Aggregata have been studied by scanning and transmission electron microscopy, as well as by atomic force microscopy (Porchet-Henneré and Richard 1971; Gestal et al. 1999b; Gestal et al. 2002) , but the elemental composition of the sporocyst wall has not been analysed.
Microanalysis of the elemental composition of hard structures has been employed in diagnosis and comparison between species (Chapman 1985; Shinn et al. 1995) , and could be useful in distinguishing between the sporocysts of the two species of Aggregata.
Material and methods
Sporocysts of A. eberthi and A. octopiana were taken from Sepia officinalis and Octopus vulgaris, respectively, caught in the Ria de Vigo (Galicia, Spain). After removal of the digestive tract, the caecum was dissected and thoroughly washed in saline solution. Parasitised host tissues were homogenised and mature sporocysts were isolated, purified, suspended in distilled water and stored at 4°C (Gestal et al. 1999a ). Before analysis purified sporocysts were precipitated on Isopore filters, fixed in 70% ethanol, dehydrated in an ethanol series, critical pointdried in CO 2 (Polaron E3000) and coated with amorphous carbon (Polaron CA508). Sporocysts were mounted on carbon stubs to avoid contamination with other elements, and analysed under a Phillips XL-30 scanning electron microscope coupled to an EDX EDAX DX 4I energy disperse detector. The microscope was operated at 10 kV and the electron beam focussed to a spot diameter of 1 µm.
Measurements lasting 100 s were taken in an energy range from 0 to 10 keV.
Results and discussion X-ray microanalysis of the sporocyst wall revealed several peaks above the background noise, as shown in the examples in Figure 1 . The mean relative composition of the relevant elements in the sporocyst wall of each species is given in Table 1 .
With the exception of Ca, evident in A. eberthi but below background in A. octopiana, the same elements were present in both species, with peaks of Na, P, S and Si. Peaks of C, N and O, always present in organic material, were also observed, even though they were not quantifiable by this technique. Different relative percentages of each element were observed in sporocyst walls of the two species. The quantities of Na, S and P can be considered to be in similar relative proportions for both species, but a major difference was observed in the relative percentage of Si, which was 3 times higher in the sporocyst wall of A. eberthi than in A.
octopiana.
Light microscopy of fresh material had previously shown that A. eberthi sporocysts presented a higher resistance to compression on slides, and also to the isolation and purification processes, than those of A. octopiana (unpubl. data). There appears to be a link between mechanical strength and Si concentration, although the sporocyst wall of A. octopiana is thicker than that of A. eberthi. The sporocyst wall of A. octopiana also shows a rough surface with numerous spiny projections, in contrast to the completely smooth sporocyst wall of A. eberthi (Gestal et al. 1999b ). Silicon provides strength in skeletal structures of diatoms and sponges, whose Si content depends on environmental factors (Hartman 1981) . Bone and the chitin of crustacean shells also have Si as an important component. The Si observed in the sporocyst wall of Aggregata could similarly have a structural function, and contribute to its strength. The significance of P in structural function and strength has been noted by Shinn et al. (1995) , who also pointed out the presence of S in the keratin-like substance of sclerites in Monogenea.
Species of Aggregata have an extremely high host specificity, mainly in the definitive cephalopod host (Hochberg 1990) . The difference in composition of the sporocyst wall in the two species of Aggregata could depend on the eating behaviour of the hosts. Although the diet of both species of cephalopod includes crustaceans, bony fish and molluscs, Octopus vulgaris usually drills a hole in the carapace of crabs and the shells of molluscs to obtain the flesh within before discarding the exoskeletons, whilst Sepia officinalis ingests much skeletal material from crustaceans and fish (Guerra and Nixon 1987; Castro and Guerra 1990) . The difference in relative percentage of Si in the sporocyst wall may be of use in distinguishing between the sporocysts of these two species of Aggregata. 
